[Dosimetric study of the different techniques to deal with respiratory motion for lung stereotactic radiotherapy].
To evaluate the different respiratory movement management techniques during irradiation of lung tumours. Seven patients with one or more primary or secondary lung lesions less than 5 cm (11 tumours in total) had three computed tomographies (CT): free-breathing, deep-inspiration breath-hold using a spirometer, and 4-dimensional (4D). From these three acquisitions, five treatment plans were performed: free-breathing (reference method), deep-inspiration breath-hold, and three from the 4D CT: two breathing synchronized treatments (inspiration and expiration) and one treatment taking into account all the tumour motions (definition of the internal target volume [ITV]). Planning target volume (PTV) size and dose delivered to the lungs were compared. Mean PTV with the free-breathing modality was 83 ± 28 cm(3), which was significantly greater than any of the other techniques (P<0.0001). Compared to the free-breathing PTV, PTV defined with the ITV was reduced by one quarter (63 ± 31 cm(3)), and PTV with the deep-inspiration breath-hold, breathing synchronized inspiration and breathing synchronized expiration techniques were reduced by one third (50 to 54 ± 24 to 26 cm(3)). Deep-inspiration led to significantly increase the healthy lung volume compared to other methods (mean volume of 5500 ± 1500 cm(3) versus 3540 to 3920 cm(3), respectively, P<0.0001). The volume of healthy lungs receiving at least 5 and 20 Gy (V5 and V5) were significantly higher with the free-breathing method than any of the other methods (P<0.0001). The deep-inspiration breath-hold modality led to the lowest lung V5 and V20. Deep-inspiration breath-hold technique provides the most significant dosimetric advantages: small PTV and large lung volume. However, patients must be able to hold 20 seconds of apnea. Respiratory gating also reduces the PTV, but its application often requires the implantation of fiducial, which limit its use. A 4-dimensional CT allows for a personalized and reduced PTV compared to free-breathing CT.